Abstract. Explicit compact expressions were obtained for the far displacement field of Rayleigh and Love waves generated by force configurations which served to simulate sheartype faults with arbitrary dip and slip. The medium transfer functions for dipolar sources were computed for a Gutenberg fiat continental earth model with 23 layers. These were then used to obtain universal radiation pattern charts for couple-and double-couple-type sources at various depths over the period range 50 to 350 sec. It was demonstrated by means of few typical examples that the radiation patterns of Rayleigh waves may depend strongly on the depth of the source, and unlike the fundamental Love mode may be rather sensitive to small variations in frequency. For a given source and frequency the radiation pattern may differ considerably from one mode to another.
INTRODUCTION
The inverse problem of reconstructing the seismic source from amplitude measurements at stations encircling the epicenter was hitherto mainly restricted to first-motion studies. In spite of the fact that certain amounts of information could be obtained from a tiny portion of the seismogram, seismologists soon realized that the complexity of earthquake origins in space and time could not be adequately understood and uniquely determined unless ways and means were found to extract the source parameters from the main body of the seismogram.
The advent of long-period seismographs and high-speed computers opened new vistas in this field. Analysis of surface waves and free oscillations improved our knowledge and supplied us with additional tools for future research.
The present availability of long-period records from the archives of the USCGS worldwide net of standardized stations will undoubtedly put source mechanism studies on a new level. To prepare the grounds for studies of this kind, it is necessary to know first the theoretical radiation pattern of surface waves from various sources. Yanovskaya [1958] terns for Rayleigh waves in a half-space due to moving faults. Harkrider [1964b] calculated the response of a multilayered half-space to Love and Rayleigh waves due to buried horizontal and vertical point forces. Haskell [1963] calculated radiation patterns for Rayleigh waves generated by dipolar point sources at depth in a homogeneous isotropic half-space. The present paper supplies the general theory of Rayleigh and Love wave radiation from dipolar point sources with arbitrary elements in a multilayered earth. The theow is then applied to a continental Gutenberg earth model. (Table 1) T Period of a spectral component.
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COORDINATE SYSTEM• NOTATION, AND SIGN CONVENTION
We consider a shear-type fault with arbitrary dip and slip in a layered earth. We replace the physical fault by an equivalent force system. This force system is generated from a single force, which is directed along the fault's motion and has a magnitude proportional to the amount of displacement in the plane of motion. We can furthermore assume, without loss of generality, that the time dependence of the force is that of the Dirac delta function.
The geometry of the situation is displayed in Figure 1 . Following Haskell [1963] we choose the source coordinate system to be cartesian with the x• axis in the strike direction, the x, axis in the dip direction, and the x• axis in the upward vertical direction. The convention is followed that all three force components are positive on the hanging-wall side of a reverse left-lateral fault. The double-couple source is obtained by the superposition of two equal couples at right angles so that the total moment of the system is zero.
To obtain the far-displacement field for this system we add to the operational representation of U c as given by (22) eliminate the guesswork inherent in the firstmotion method and to put seismic source studies on a firm physical basis.
